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(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance the reliability of 
data reception by a receiver by providing a clock 
correction circuit correcting a phase of a selected 
clock transferred as a reception clock and providing a 
data processor using a 1/2 frequency division clock 
dividing the transmission clock by a half to reproduce 
transmission data. 

SOLUTION: A data output section 12 of a transmitter 
applies retiming to data with a clock selected among N 
phase clocks and provide an output of the result. A 
change point generating section 13 generates change 
point information with a timing signal received from a 
generating section 1 1 . Then a clock changeover control 
section 14 outputs the same clock as the selected clock. 
Thus, the data, change point information and selected 
clock outputted from the transmitter are given to a 
receiver. In this case, a difference between delay times 
of transmission and reception of data and change points 
is selected sufficiently smaller than a consecutive time 
of the change point information. The reception section 
generates a clock being a half of a data frequency of an 
inverted phase by using a clock subjected to 1/2 



frequency division and converts parallel data 
serial data. 

COPYRIGHT: (C)1997,JPO 



into 



a 



1 



3 



VtS 

0\ 



(19)0*H#fFJt (JP) 



<«> & M » & « (A) 



Ul)4mtiM&H*f» 

#ffi^F9- 135238 

(43)&H§B ¥^9^(1997) 5 ^20H 



(51)Int.CL 6 
H04L 
GO 6F 



GO 9C 



7/00 
1/12 
13/00 
13/42 
1/00 



3 5 3 
3 5 0 



7259 -5 J 
9199 -5K 



F I 

H 0 4 L 7/00 
G 0 6 F 13/00 
13/42 

G 0 9 C 1/00 
H0 4L 25/40 



A 

3 5 3G 
3 5 OA 





«if7- 290926 


(71)tfllpA 


000005223 










m turns 


¥^7^(1995)11^ 9 B 


















(72)f8W# 


mm m 
























art 






(72)|g^# 










«^;i|»/l|«lfr«t»®K-h/hffif 1015«« 














(74)ftl!A 


#n± #*? 











(54) [&w<D%m r-fmmmw 



(57) [fift] 

[its] ■r-t&mmmi-mL, s§ttT*$ti:f 

/ < ;i- x cogr>5f Sr ft •) & ^ rf£ B# f c (i , f£ffi gfl^flt * W 

n-^^St«tU *nii, if-? 
£#LS L/:?0 7? <7) JSrMS 4-1/2 izfrm L -f- * 



! 



48 

















CO 








CM 



I 



3 « 



VIS 

§1 



AD]I*tD 



K □ 



D 



-1- 



7 

im*m i ] 7-9 1, 

wk<F>?w ?frhwsiziitz~<n>?u v 9 t zmm 

L, 

tggfcco ? n -y ? rt><biHR £ ixtz—co crvy ? £ £ mm 
U 

flt«t-t y v r y 7mmt$M&<r>^-riifr<7>'<)i' *<r> 
%fr*mio&^?sm-i±, -r- 9 (omt&t ?uy?<r> 

Wc<T>9v y 9 frhWR^iiZ>-<F> 9 u y ? Srit^fiyfico 
7Uy y|:tlL, 

-b y hT -y ■T'ffl^L^til^O^-^XW^^^f) jiAfi 
tffl«7n-; 7^<b3#?£;it£ — <0?n -y ^fcaftfi 
■f- * J&JffiiSfio 

HWE*ftj«fll #£JR *) iitr 9 Q y * co^fb* t , ffijiefi 
y ? fay? co^fb.6 fc ^\ i*[6j £ <o ? n y 

9 <r>mt&x*>z> z fc ttsf*-? iaa^So 
wmmt$.mm.*w. o i&tr ? □ y ? * t . triE* 

- ^ KflfcJBtfcfflSIWStiHRXtt-fc y h T y t/ffl^b* 
1*«<0#ewffell'AjK: J: -3 ? n y ? Jrf 

* n y *<0^-fb.£fc7^ $|6]§co? d y 9 <n%Lit 

&x~$>z>z t *#»fc 1-4 r- 9 ymmm.* 
im*Ji5] »*JBixii«*Jfi2iB«ioT'-^« ! a 
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ff fE1S & <7> ^Dy^O-T'i-7 : --i' irfc7& ? 5 0 % -2, d t 

[»*JS 6 ] * t , 

^•f*- 9®m<t<7) \ / 2<F>mim.<F>9U y 9 tzm%<r> 

imm%*i%oxmigi. 

$:iSL?ZT- 9 *m 1/2 \Z t r?mLtz9Xi y ? iz i oT 
2 *ttO*M-y- * U 

$«L^ l/2i:&SU;yD7 y^f>±SL/:, 5>> 
/0 Cffiffl 7) ? jtT-^)^Z:OT-*- ^ lg«S5:<75 1 / 2 CO? n -y ^ 

i:ioT, i2 ftMnm^- 9 *mi\9-'- 9 iz^tm-t 

z mm *m*- & z t t + * r- ? ^s^s c 

mrieSIf L^i-r'- ? SrK 1 / 2 tc5tS U;y07y|:j: 
or 2 XMnikmr- 9 UJEUti-*****, 

t. %t7-'-9<nizMtmi/2ftm9uy zzgifzm 
~<DWsmmmf&t, wr-9 tm \/2 »m9v y 9<r> 

mm-<ow>mm®t&<7>mi)Z-*:y hss^-tc^it, K*n 

nmmm&m&t)* <) y h^ST-l^lt^g-Wty 
h • U -b y h • 7 'J y -f ■ 7 n y -ft , ©*HO|^3Sm 
0BS«om^^-t-y hS^-t-$tt, K»Egco^3SftIllS&<75 
mtSiU-t y h jgRF-lcSltaasz: W-fe y h • U -fc y h • 

itriBSM L ^ f - ? 1 / 2 Lt^ny i-ici 

or 2 ^^coaE^iJ-f- 9 iz&m-f ZM&tf. 

7- 9 t 1 / 2 9 D y ^ ^§lt^> ^-CO^affdlg 
fc, i£-r-*<7)Ri|gfcI£l/25tH^n'y 9*%.ljZ>m 
~<?)%$mm®fet, mr*- 9 tmi / 2ftffl9 o y 9 <7) 

ste**«t4»=oaia»@i&fc, fgr---^fcKi/2 
»m9vy 9e>ma^a>^m^mmm^t^ 

40 fc, ig^-co^amiiig&com^^ais, s*g$-ti-Tig» 

- <0!& a ft 0 SS W ft = CO A jg ? t ; ^ f 4 * H CO i!5£ 
KftHco^a«IaIfScoft=coX*«^t-«^i-* ft=co 

iiMESst, sftoco^afsiiifscoai^^iiM, 

HgcoilJSUS&i:, 

Kft-cosfeS»lie&coai*S:-fc y h^(z$(t, KM— 
cO^SftlsISScom^^'j-b y hSgT-tZ^tt^ft-cO-tr-y 
h • 'J -t y h • 7 y 7 • 7 D y 7fc , f£ftH<Of&Sfft 
50 UlScOtiJ^^-b y hSi=-i;Slt, KftfflO^aflHISgco 
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•grffLT^lfyn 7 l/2frmtfz \/2ftWi9u 

1"4o 20 
[0 0 0 2] r-'v ^JUf5^^fi^if(C, f- J' t^Cljg 

LX*kfe7*- 9 ihts 9 1 y"(nfcm%im&&2>o -i 
fc* k , sgf-ni^n^ <7>(i tat* # z^-fzm 

[0 0 0 3] 

[f£*cOt£#i] t-*-^ fc&digfi 7 n 7 9frhHL 
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n 7 ?Oftffi«fft£*-f4«-^£ffiffl LTftf- ? £ 

[0 0 0 4] 

[SSUHjWSFftLJ: o ti-4»H] L^L. ±fe<7)J; 
WftuSio T^it, jgft&fll t Sfs^B t o m <r>&m 

[0 0 0 5] #$§93(4, 7j^4Fp'J&lc|E<fc, T*-*i:£ 

tc*« Lttef- ^ oggfk Lx^m 9 u ? 

9 b LT&mZiiZMIR? u y ? ff)&.te*niE-t2> ? u 
7 ?ttLttffiiEBli&, SUS? u v 9* 1/2%-mL 

tz l/2*ffl?D7 *<OGrffl£WlE-f 7 ^fiffili 
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[0 0 0 6] 

[R«*»ft1-4fc*!>0#«] Ell (4, *«WWRCa-C 
ab4 0 EI 1 (cfcv>T, 1 {±iH«^iaSr«*-r4iaFS u 

is 9 4 \ > 7-jf -5H&£§r> 11, f - ? tb7jgr> 12, 

Jif.fll«^*« 13, * n 7 9®&z_mmU 1 4 Srfllx., 

ess 2 i±f- * x*«r> 2 1 , OLmmm^mmu, 22^1 

[0007] 9 4 \ > Vm^r^EftSLWi. -r- ? £$ig-f 
4£i6<DN (Nli2W±mli;) «W07*i: 1 f£ft 

[0 0 0 8] r-9lHtSU(t. »Ntl7U7i'KI« 
Zntz? D 7 9XT- 9 £ 'J ?^f5 >^Lttti^tl.o 

Ltz—<D9 -f 5 v^ciot, 9 n&it&.&Wt 

[0 0 0 9] CC-C, Saj?$W:^ny ^(i, flNi 
7D7 ^COtf^T"*— 9 <D l ) 9 4 S.> 9'[Z^\^tz\lL^(D9 
n 7 ^ t LXMIRZiltz 1 P70 7 9X'h 1 , Igrw 

%>W&<r> 9 4 5 ^yfi^if^ibSf-^fiaoi 
[0 0 10] 9 9 WW summit. WM1RZMz9 

u 7 9 tm— <r>^u 7 ^«-m^ji-4 0 ±fe<7)J; o tat 
iMM^fi^mylL^T-*-^, Sffc^««, M7U7 7 

[0 0 11] 7>-9Xt}m±, %mr'-9t$:®L?zm 
1R9T2 7 7i:ioT l ) 9 -i \ > y LX^inr- 9 

UI^D7 7|:lot7 7^-i-^o ML*W$gw 
"H" (ry^ft^y v-f-tz t^n ztlt y ■r-9Xt}U 
XT- 9£<) 9 -i 5 > ^i"^. ?D7 ? 603it>±77 5 ' 0 7) ? t-* 

$5eit»CMH* f *4Wt?, 7D7 ^aMR*««rSYb$-<i- 
[0012] 7E^Sgr>75^ ^ffc Lf:^n77l 

n 7 ^a«««u*t)6i-* , WhJ^S*?^ D77i iifi 
ffl* i M'5r4 ^ n 7 * £N*!<7>? n 7 ^<0«t>^t>MiR LX 

[0013] ±IE<0, {ifflMWTE^a^t * n 7 
X.tt»«0»f^l±, MR9n y trtfmt&ffi&V) "H" 
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[0 0 14] ceo J: o ii«^n y * rt*ftffc *flMRO 

[0 0 15] H2 l±, «Wo|Z^it*^ 0 112 
Ui3^T, 1 a «:«j£1-*[gi&K 2 a <±$ 

«*S««:*flEi-4Htt2-e**o fit, IUS& 1 li * 4 
$ > ^fl|-»»*« 11a, f-^ 1 2 , ftffcjftflf 70 
*4««13a, y ^#x.$IJftpgr> 1 4 0 
»2ttT'-^X*« 2 1, ftffi3S«5g&3«2 2 a*flt 

[0016] * <f ^ > ^«^jK«i±, T** * 

4fca&tf>N (N(±2£Jl±OlE») ffitf>*ny*fc, ^ffc 
[0 0 17] "f-^HlSIBii, RN*>D7^*?)I« 
Ltzm<r>9 4 I >^ffCJ:ot, ^-*<0ftfL££S 

grr * * oagfLSfflf* ^Mt^o - <nm&<nmt& 

- y > * 4 * o * - ^ Kfl teJB ft fb£« # <b , 
7F77 , 7«£«ftffcj«««* f * 

4 G 

[0018] t**R$itrt:*n**u\ i^Nffl 

n'^tLTlli;SW:lffi0^0 7^t*»3, !5ll<7) 50 

4«i£<o*>r ^ >rm^<n*frhmT-9<nmt*<nm 

<7)fi*IK«(c£>4 0 

[0019] ?«*&inifpffia. 

^t-Oftft^««^*$IH^affi«FWOS(i. "Oft 40 

i t*m m <n /* )i x co iKst b# n a o -r- * o &^R#n 

<£ *)+53^'h£ < &4 J: o t:Lti3 < ct^ffgr-A 
4 0 

[0 0 2 0] 7*-*A2j«(i, S«-r-^«rS«Lfc« 

atro KiifljgAisiiii, *«Lfc— oftftjftflMi*' 

WIRco^-f^co "H" WS:9yftStv^:i 
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ZZti^yfr-fZo lot, »; * >f ^ > ^WgfSttUH 

[0 0 2 1 ] ft*36fljg»a»*^ft^fcLfc^ny^a 

tBW^^ny ^SrNfflco^n-y ^co^^^ii^LT 

[0 0 2 2] ±BW, tt*JSWSg«a«fc ^ n 7 

" H M <7)Sr>* : S:^^^L^<^4i-C% ap%, S4R^n 
y^**-Oftffcjftfl|«^ "L" (7)g|;*S:7 7ft^J:^ 

[0 0 2 3] M^n 7 oftfLftfflf 

ffi<0 "L" 0«»S:7 7ft4± -7 tC&iLlf, -r-^co 
^'ft^^^ h * - ^ K • " V > t -fc y F777°-7- v 

[0 0 2 4] H3ti, **W^*H^It*4o H3 
(Ci3v>T, lbl±0Rl, 2 biiH18&2T**4o -€* L 
T, Httl(iT'-^ia*«l 1, 1/2^^07^4 
*««r«i, 0^S2(±1 : 2t5(-tW«ll»2 3, V 
jlJ X • U y ? • ;i/ — -7°ST> ( P L L) 2 4. 2:1 3fe?lJ 
-!tfiJftS!SB2 5 ^fit^o 

[0 0 2 5] T'-^ffi^SKii. y ^■C-f'-^SriJ ^ 
>f5>yLtlHJt*o l/2&B^D7^4«»li, 
f-^t'J^'f^ >m^n-; ^oigvSSS:?: 1/2C 

[0 0 2 6] 38««11**ffl*LfcT'-^fc 1/2^®^ 
D7^i±5iSt(:AASiUo l : 2*5j-£yijft«! 
«T-(i, $*Lfcl/2*H^ny^tRl/2»i^ 
n 7 ia o TSIf L/:r - ^ ^ 7 7 f L t , 

2 ^ttO^iJ-T- ^ Uft1fti*4 0 

[0 0 2 7] PLLfi. %mLfz 1 / 2 frm? u y ? iz 

mm<?>?u ? ? t*2ii8LLx &jj-f2>o 2 : i&m-i£ 

yijft»«(±, P L Lrt*ffi» L^Sv^CR*ttt«^ 2fflO 
l/2»l>ny^«ot, Ml : 2ityiJ-369iJft» 

[0 0 2 8] ftEoT, 7"-^^ l/25t^^n^^Srii 

4J:otc, *«Lfc5F'-^i:*«Lfcl/2»JB^ny 
^tottffico-rn«r, fg 1 : 2*yiJ-ife9flft*«t;:i3v* 
T*iEi-4C tlcj:oTIEL< 2*^^ijr f -^^ft 
ftL, K2 ^M^m-r- 9 SrByijT*- ^ left*-*- 4 BR 
^- v > SrHtR-C UfllSti-4 o 

[0 0 2 9] 
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@4i3^T, 1 1 (2* -f S > ^f§-^£j£gr>~C, n 
it* ^ > ? l l l , -r =r- $r (H4 &-j5V*TI4DE C t 
*IBLTt>4o H4£H*-etn«U»Ei-4o ) 1 1 
2, tt^JA^-^iJffi^^v-^ h L-vX^ (WA^-V 
- hSr^i-HSO^TtiSRtm&feLTv^o H 5 JiiP$ 
-t?tWI«U*Ei-*o ) 1 1 3ttitv»4 0 1 2liT* 
-^ta*«"C, 7')7y'7D77 c 12Uiit^ 

i 3 j±«fbflcflWl^a:«-e, j k 7 >j 7 7' • 7 n 7 

(m 4 -Cii S E L t mi Ltv^o 0 4 £JL»T H«U 
ffl&fei-^o ) 1 4 1, 7'j77 P '7n77 , 1 4 2 
t^o 2 1 (±T'-^ A^fPT\ 7'J 7 7'- 7U7 7'2 

1 1 SrfSx.T^£o 2 2 (ififfi^J^aSB-C, ^ft* 
1f**7 y^1-^7U y-7 - 7D7-/2 2 1 , Nit*** 
>? 2 2 2 , 5»2 2 3 JfxTt^o 
[0 0 3 0] 13 5 14, A^-v- h-c, 

n it 1 1 1 (i8 it* ^>^T**0, Nffi^D 7 

^Ii5li^n7^f*^ Nit*'/*:-? 2 2 2<45it# 

<9-ef4fct\> BIT, H4ii7K-r«^:i:[ll5(c^-t^^ a 
^-ht£ffl^T, !3 4 0»«0|ftf^{Cov^rKWi" 

[0031] 1 2 14, Sil^^co*^ 

&o B4-CI4, *ffcj£1t^*JH * * ^ >^fS^-i4, 8 
> 9<ntV> y\fe7tii^> Mil Stt-'h- KL 
tto-cft»), ?n*y t^Wum** < > Finite 8M* 

[0 0 3 2] 5ffi0^n-y ^(i, ^n 7 ^Mffl^^^ 

£ G 15(31^, <-Oft4rU#EL3t "0 0 0" , 
"001", "010\ "011", " 1 0 0 " (± 5 

5 it * * > * ^sgofljj Cio TilK Jil^07^ 
•C*4liS:^t 0 ft, 5+B<7)?n »y ^$f§^fi^fc 
i££2i£tf?-ei4&v^\ n <y * toWi^ftfc 

[0 0 3 3] 8ii*^>^60*^> hi7tf3- KL 

* -f ^ > Vm^Tit JK7 , j77"' 7U77'1 3 1 <7) J 
SH^tfej&SnT, SJK7'J77 P - 7U7^-t7 h 
t"£ 0 — 77, 8 it* ^ > 9 (Did V > Ml 1 £*r*n- K L 

* >f < > ^fi^Hi ] K7'J 77°« 7 D 7 7' 1 3 1 (7) K 
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S?C«?ilt, tJK7'j77 P - 7U77^'J^7 
M~£o iot, KJ K7'J 7 7°« <y ^tBtli-^ 

-2) o 

[0 0 3 4] 05f4, 5fi^ny^H^D? 

* "0 1 0" * f «4ra*?S*iT$«*«Uai^tLTV^4 
*^LT^ 0 Ctf)B#(li4, 5it#^ >9<r>ij*7> 

hm± "o i o" -c**o 

[0 0 3 5] K^n 7 ? "0 10" 
70 7 7 ? -7n77 J 221 iCJfr i£tr^, 13 5 (4f£ " 0 1 
0" fcSiife^n7^^JEft.arfl|«o "H" o^tJR 
^i£frflr^£^LTV^<7)~C, 7'J77 P - 7D7-/22 

i**mj3-tztmmi&mi± "h- h±*** 0 c<o 

"H" U±**ofcffiffi^«5e««(i5Jt*^>^ 2 2 2 
<Z>>T*-:r;l/ (iStiiENtif) Sf-Uffifa^lit 
v^OT% f£5it#*>*f4 27'>> h prffi(l^^, 0 |g5 
it^^^^O^n^y^ (!5tiiCt^) SUT-Utta 
K^n 7 ^^6U:^n7 ^^^^nrt^coT*, 
il^^n v ^Oi^T^K^')> m***aiLT "0 
20 11" Ci^ 0 Z<Dij*y> hHtii§«£lfi<7>-t:I^ ? i 

4 1 ^awsiT-uftfli** «smof£jiu»m r « 

"011" S-ii^LTtB^i-^o l^^n^y ^ 
"0 1 l" (i, wiO. S«8itSfi8ItwBog 
*«FBIr/i(tiIiiT$«8«icgjaii-*o ftot, 

^ "0 10" ^^U7^ "Oil" Ci«J *?#*>6 0 
[0 0 3 6] «JO#*>o^ft<0^ny ^ "0 11" Of 

"0 1 1" 02i*)±7S*»}i±3E^ftfflf«(7> "L" 
KO^T-v^O-C, ffiffiS«5£1f«(i "L" [CT^ ? 

-cofiffiMW^Wffi^ "L" **5it*^>^o>f* 
-^i^CM^UOt, f^Sit^^^^fi^^x 

^ > h 4r#itLSrV^ 0 f/TEoT, fg5it*^>^co*^7 
> hffiti "0 1 1 " coiitv^o 
[0 0 3 7] iilR^n y 9<nfc<OiLlz>±ti*t) fe, |gft* 

^0 "L" ^rffliS1-^o J3L», ffti^Iftt^ny^i:, 

0, -cos i^n^^ "0 1 1" £fgoT*r- ^<7)<g:fi 

[0 0 3 8] ^(i> SW^SiR^n y ^ "0 10" ^ 
ffcjftflWR^) "H" <?)»^S:^»)atr»^*KWLfe* f , 
•WoaiR^ny^ "0 1 0" a*SEffc.ft*#<3 "L" O 
ffi»*K»)atr»^tc(i, ffifflUfiJ^lf^ii "L" »«K 

50 -fohtt^^o 
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[0 0 3 9] 04Oiffi(i, 7'j77 e -7ny7'221 
i:liSiR^0 7^0£t) _Lrt ? «9 ■CgffcjflCflMR 0 ^ 

[0 0 4 0] H 6 (4, 7'j77'-7n7 u y 

[0 0 4 1 ] fi£oT, »«l*RWi4*l&i-4*^ * n 7 
o T, *fcli«RStifc*ny* "0 

87U7 * "0 1 1" <?)2:%T* f «)(4fi:*lS«*fll 

[0 0 4 2] HI 6 (4 , 7 1 ] 77 e> 707 n >y 

i-*l*Offiffill*j5ej6a«0»^*:*-rBI"C*4o -<7) 
y } ) y ~f ' 7 d 7 7' 2 2 1 * ? IiR?atv^ ? n 
>y^ "0 10" <0i*>±**»)t?3EfL*fll*O "H" £JR 
>)&tfOT\ f5fflMffl^1flR(4 "H" K±**4 0 7-J7 
7° - 7n>77°2 2 l(^n>y^ "0 10" O#:<0:2:*>± 

5£«*R(4^ffcL&v\> ^O^ra«pU5it*^>^2 2 2 

o-c, Hlui "0 1 1" u*jt+4o 

Mt<^£jIcof£2 rLT^n-^ "010"H 
^7^ "0 11" t^l)*fc-5o dOSffcfc^n-y* J0 
"0 1 1 " Wi%±#i)t7'J y 7° • 7U7 "7° 2 2 1 ^ 

2 2 2rt ? *jt1-£<7)-C\ > Mt(4 "10 0" 

* o # ^ > h m<7)#m<Dm 2:u^7^ "on- 

^^^U y ^ "10 0" H-BJ ?Uy ? "10 

0" Oj£*>±**i)"C«±3EfLft«#<4 "L" "C**K X> 

[0 0 4 3] L^U H6T-i4, S#? * n v ? <?>%) 1 JI 

^n7^«n 0 :^J: ^ ftH* s **fc*(c 5 it* 
^ > * (4S3R ^7^iW») "C#it S * £ >V^* 
mxh%> 0 

[0 0 4 4] H 8 (4, 5«^n7^(0fi-f'fJti:R| 
i-^^H (^1) T% snatuy ?<r>T*.-7-4i£ 

tb<r>mx%>& 0 

[0 0 4 5] ^14 *K y ? "0 10" 
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70 

pi]tl^tl)o IK^n7^^1U35 ? i1t7'J 77^' 
7077°221 *^Lft««*^»)iitr<7>-Cfiiffi|i2pj56 
flWto* "H" U±*** 0 -Oe«^«5E*«0 "H" ** 

sat* *o>f *-r>m^uftttsiiT5a»*^> 
•eft 5 it * * > * fetaM*iJ€i«^ojL^ 

±rt") tmifiWy trtnttTifit) fc<7)B$BiA t 

^ > * <r>m\^ * $ m-fru {4© 5 m * <y > 

#(4 "0 10" OiJtv^o 

[0 0 4 6] -J-LT, *W^n7^^)3:Wl T-5ii 
1j*7>9I±1j?7> h£*i!U "0 1 1" KfclK SfL 
v^n y ^ 0 1 1 **a#i$iL4 0 Z<D?u y ? 0 1 1 co 
2:%±**»}«i*ffcjftCflMlO "L" SrRi)atr(0-e, ffitt 
2l«5e«*(4 "L" CT^o 

[0 0 4 7] ^7701 1 ^>t£*,T* f *3 

x(±&mmm^mm± "l- wot, 5ii^ r 7>^(4 

^«FW*«Hff¥v-v* > 4 5^177^7 > ^i4^r it 

IT "10 0" Kfc IK ^7710 0**3HRS*l4o 
fit. H^(4Liv>^\ 7O7M0 0«K^i/: 
f*tctZJd6T^ n y ^cofi+@MiE^7i"^ 0 ip*>, [15 

[0 0 4 8] ffioT, SiR^n ^y ^0 "H" O^B#W 
f4, 7'J 7 7°« 70 7 7'(3(tl) "H" (DM^&^^M 

[0 0 4 9] 119(4, 5ffl^n-y^<7)-f*i--5r<JtU|» 

<6COH-C&&o 
[0 0 5 0] ^(4^, ^n»y ^ "0 10" *iT 
*03t*>±**i)* f 3Bffc*««^) "H" iM^ihts 
Mxm>WtZo M$t? o ^y ^oi£*>±**i) "C7 g ^y -7° • 
7n77°221 ^ffcjftfll«S:«>)atrO"Ctt«36«|5e 
" H " «l±*«4 0 iOffi*ft«56flMlO "H" ^ ? 
5it*»>>^^)^* - r ;b» : Ptift*& & ilT 5 51 # ^ > 

'&2 t LtzV$&tfffifz%?XJ "0 1 1" C03l^±7) ? 
*} J: l 9^^^4if^ll(4, 87U7 * "0 1 1" cOj£^> 

"0 11" Oj£^TA ? *)-eK5il*^>^*& 

^-m*5i^^, "1 00" [:ltl2 

^ MIrt ? "10 0" U#Jl$tLfcft2 r LTI 

mztitztuy? "1 0 0" * f $««BU«j|&Sii, 
Ffi4^n «y ^ "10 0" Cl^Sn^o liEoT, II 5 CO 

m-k^ttmLxmiR? u y ^^m^-r^ix^m^m 

< fcoT^flJ-C4>£ 0 
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[0 0 5 1] IB*), IK^D7 ?<7)<rx.-7 L 1 Ycff'V^ 
i^l&Cfc, SW^n-y ^Or'jL-f* -f Jtrt ? *§W#£ 

- fc<i|IIiBi-4 0*«ai Lv^ 0 fct, ans^ny^ 
fA—r-r Jtfis 0%iJtt:^t^Wfili Lv> 

[0 0 5 2] H 1 o i±, *»w^>Hlz:o*j(iio»ii"C* 

^ollO tCiSV^T, llaliH^ ^«**Jft*f 
T\ nl*^>^l 11, 1 2, K^Ja^J- 

MiJ{iitJ^v7M/yX^l 1 3^fiti/^o 12(4 
T*-?mt)UX\ 7 1 j7 7°-7n77°121 £flt*_T^ 
&o 1 3 a li*fL*«#£j£«T, J K7'J 7 7 4 « 7n 
•y^l 3 ISO' J K7'j 77° - 7U77 6 1 3 2%m?LX 
i/>4o 1 4 14* n <y ^«3#^WJWSr>T% Nffl*n-y*ri> 

7D7^l4 2*ix.rv>4o 2 1 I4*r*-* ASSIST, 
7'j77°-7n77°2 1 l^fitt^o 2 2af4f3:tB 

Uy~?22 15^7U 77' - 7D77'2 2 4, 
2 2 3 , I£gffJ[I]S§2 25,^ T >>h-T^-7°i:^^> 
h • ^ >^prt^Nit^ ^ > 9 2 2 6 SfxT^o 
[0 0 5 3] BlOOflS^aii, r'-^OSEfLftJ: 

JR*n* hry/«5efflSEffc.«««^> "H" Z 

T, *-;uK • -x^-RCM:? ^-£®(t 

[0 0 5 4] ft, [2 10 U*5V*T(i, JK7'J77° - 7 
3 1 t J K y U * "7 • -7 O -y -/ 1 3 2 t H 2 fcf 

S£f fc/M* ***«F*^ffiffll«« U * * * T* 4 0 -ftK 
(4, -r'n-^i l 2 0jeft*,***tiEfflOffl*«4 4 tfy 
hT*4 G 

[0 0 5 5] [HI 1 (4, HI 0<7)«J&O?^^-- h 
(fOl) T, nil^^>^ 1 1 1 (4 8il*^ >^T** 

2 2 2 (4 5 it* ^ > *T*4 i: It H* L T 0 %J 
m. *5kWl±smiJ*>9, 5ffi*n*y?, 55I*^> 

*M;:R5£sft*io"e(i&v\, mr, hi ocstss 

Ml 1 Cft^-fAf'V- h t £ffl^T, HI 1 0<7>1* 

* coftft u o ^ r 4 o 

[0 0 5 6] f^-y-i l 2(i, 8il# r /->?<7># r 7> 
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&o hi ir-(4, j£fbft««**ffl^^f < >r«*i±, 

8il77'>>?<7)77'>> Mi 7 <h 77 ^ > Mil S:t*=i- K 
fct^t*** tltv^o C<7)t^^co|S^(4, H4i:(i 
70 [0 0 5 7] 5ffiC0*n *ti, ? U y ? $Lf&fB 9 J I 

4 o Bii i u&\^t, ^o#*u#ELfc "ooo" , 

"001", "010", "011", " 1 0 0 " (4 5 
Mi7<y> ttfmjjLi 4 3 fef *y F0^7> MTC* »3 , 
5il7J * > *tf>«Mgtf>a*K J: oT«?Sii4 9uy9 
t*4Ctt*to ft, 5*0^ny^*»5«iSEll^e 
i££;ft.4i?T(4&^\ n >y * t^H^tftfc 

[0 0 5 8] 9<r>ii*jy M!7£-fn- KL 

^ >f ^ > ^M-^(4 J K 7 'j 7 7 4 • 7 n 7 7° 1 3 2 O J 
i^Cftg^lT, iJK7'j77 s .7U77^-tr7l> 
t^o -73, 8^1^^ >9<Dij^> Mtl Srr'n- KL 
* >f ^ > rm^lt JK7'j77°'7n77°132tOK 
ST-tCfifc$&$nr, 1] K7'j 7 7°« 7n77^'J-b7 
ht^o I^Eo-r, SJ K7'j 7 7'- 7U77°13 1 3& ? aj 

50 [0 0 5 9] X, 8iS^7^>^<50^^> Uti «rr'=y- 
KL/:H<> JK7 1 j77'-7n77°131 
(7)J3T-CM^^> SJK7V77'- 7Uym 
7 Ft^o 8il^7 r >>^co^7 r >> hiUl Stt*^ — 

KLf:^^ / ^ff -^(4 ] K7'j 77'- 7U77°1 3 1 
OKSf^-UttttSitT, RJ K7'J 7D77 e ^J 
^7 ht^o fct, RjK7'j7/ y *7U77'131 

[0060] ST, Hilt), 5ffl^n*y?<7)^?n 
40 -y? "0 1 0" **«4r««!SilTSfl|*HtU38f,ilTV» 
£**^S:7FLTv*&o COB#U(4, 57l^^>^0^^ 
> Hti± "0 10" T*4o 

[0 0 6 1 ] 1^7^ "010" (4*-;u K#056fflSE 
ffcja«*S: 7'J77°' 7U77°2 2 1 i:R «9 jitr H 
l 1 t±m "0 10" kZtitzfvy K*J5effl 
»bj**#^ "H" 0«»*«l}atr»**:*LTv^4 
OT% 7'J 7 7- • 7077-2 2 4**ffl*+*tt*H*he 
If ^(4 "H" C±^o CO "H" H±t!i ? o^(5:+@^J 
Stf$g(4 5 51^ 7>^ 2 2 2(7)^f^-7> (Hi 0 T<4 
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y^yzmfe-tzWii 1 * (mi o-ciiDNts*) uts* 

ansrflEtlSr&o fgSiirt^^O^n-y* (HlOtli 

#t#&SHTv^4 0-C, SiR* n -y 9 0)iL*>T 

> MIt^^ / It "00 1" lc$:4o Z<Wj f7 > Ml 

9 it " 0 0 1 " tcWlEi"* ? n >y ? "001" £31^ L 
Tffi*-t^o l^^n <y * "001" li, ^(i •) , &A£g 

aatio Sot, 5«* 

> h - ^ > Lfc&2 r»lT^U7 ^ "0 1 0" frh 
?v v ? "001" CftlOffeio 

[0 0 6 2] mn^t><Dtz'ik<n>ru v ? "0 0 1" co^ 
ft*ti, 01 1 (l&^TfijZ^iiT^ ftW"C, COjzl^ 

>? "001" Oj£*,±**i3 l±*-;i/ K«5effl3ML*tiM8 
CO "H" Offl^*^&^^£<7)T% ffiffiUfl^tiMB 

w "h" ^m^-r^o fjot, 5mjj<y>?(±?vy ? 

"0 0 1" cOjt^T^^TSCK^^ > h*r*?>LX 
"000" IZ&Zo 5 Mij?7 > 9 (nil*} > hittf "0 
0 0" C4ofcft2 r Lt, Sflgitli^n^ "0 
0 0" tC«Jt}#^^, 0 S^07^ "0 0 0" Oit±^ 
i9 T . y i) y y . 7 U77°2 2 4 ti * - )V K#U5efflSEfl:j£ 
««<7) "L" «:JR0ii6O-e, fi*S#l*fll#(i "L" 

P*(ia4R^ny ^(i^ny ^ "0 0 0" U0g?iU o 
[0 0 6 3] n y * "0 0 0" C0j£*>±7& ? ») ti*- 

^ Kfljeffl«ftj«fll«^ "H" o«»-t oatA^taai:: 

[0064] Hi 2(i, Hi 0<DMf&<7)9 4 h 
(^2) -C*>£ 0 fcl~F\ 0 1 0 {ZTnirm^L t M 1 2 U 

[0065] St, Hl2t, 5fS^7^H^D 

y? "oio" 3&*i»^a4RS*trs«i6«uai^it'rv^ 

> Mt(i "0 1 0" ~C<fc& 0 

[0 0 6 6] n y ? "010" ii-t7l>77 

12 1 2 tifg "010" £ $ ? n -y ^ T&^-tr 7^7 

fi:ffi^¥iJ5etif»i± "H" ictrt«4o ceo "H" tc±^o 

fcffi*H*J5e««»i5it*^>^ 2 2 2^a-7'/H 
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U (iatt * n -y * £ WM, L * n y ? $ it r 

il^^n-y ^Ojfc^T** Mt^T 
7 7'lt "0 11" il&£ 0 vlcO^^> httttgftiUI 
<D^U9 9 l 4 loSIRj|T-u$A«ai:^flr«Bn^ 
fSJWSfflr /iltSii-Cfti»Sftt\ Be-tV^t* "0 1 
1" [:«t^^7^ "0 1 1" ZMIRLXltilJ-t 
^ol^nv^ "0 11" t±, ^ (iO, iI«^S<h^f 

4o $«««"Ct±, 5 3i#^ > 9^i7^> h • 

70 777*1^2 riinr^n y ^7 "0 1 0" T^ib^U 
^7 "011" Kffl «9#t>^>o 

[0 0 6 7 ] ffltJfbofclO^n-y^ "0 11" <F>^ 

^ "0 11" Wi*>±i*i3 ti-fcy br -yyHfeffl^LS 
ffi«(7) "L" 0»»*ft*)ii^v^4 0-C, &ffitt«|jg 
1ff$K(i "L" UT* f *o COtfc«JS«£fl|*a> "L" t) ? 

5ii^^7>^0O7V^> h^ffiht, J3L»(ia4R^n «y ^ 
20 (i^n ^y ^ "o 1 1" i:lSSiU 0 

[0 0 6 8 ] i^U7^ "011" oa*,±**»)i±-t7 
FT-y^IglSMiiO "H" 0«»XI)afLfcffi 

tau&&<oT\ -t7 h777°-x7-^?nec$fc 

[0 0 6 9 ] £T> Cii4-e«i— KLT, S^fc^*«* 
^«9iitfO(iSiR^n -y ^coai^Ji^^, ffiffiH*J^« 

ffcjft««(± "H" ^xJtL, 
"H" <7)R#tC-r'-^ ^OttSHiS^ftttt?** 

i^^Lt^ (BtaiELTt, 

[0 0 7 0] X, >n7^«5flWS:tJJtiOi:*') 

x.(i\ ttffllfl5c««t'/7 h Uv'x^(Cj|[9iJtc#*ji 

tc<toT^n«y ^SrSiRi-^ci: *>pT||6-C*4o 
[0 0 7 1 ] It:, ^ny^a#?flM»*4fll*511"e^* 

JUM^S K L T , « tc *j v * t ^ n -y ^ S^lf « 

trjft-C#flJ-C**o 
[0 0 7 2 ] H 1 3 ^OgEC0*I«it* 

4 0 ta 1 3 tcjj^^r. i i iiT'-^m>^su"c% 

50 • 7D >y -7°1 1 1 ^fitV^o 1 5(i^07 ?<F>m%L 
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l/2»aSl 5 1 tfit^o 2 3(il : 2 ffi^ij- 

rt*Sfc&Ego^g»[I8&2 3 1, 2 3 2 , 2 3 3 5^2 
3 4 , ZW-t y h • >J -tr 7 h ■ 7 } J y 7* • "7 n 7 y° (H 

1 30MAft- h-e*&EIl 4T*(iRS-FFtBS 
ELtv^o ) 2 3 5 Rt>*2 3 5 a ^fitv^o 2 4 
iififfln y * • ;i.-v e [plK ((HI 3 ~Cli PLL) "C, f£ 
ffiit©§?2 4 1, lEiilSS (Bl3t(iVCO) 

2 4 2, 1 / 2 »i»2 4 3 iix.T^4 0 t«i: 2 5 
i±2 : i*5!l-il[yWS««-c*4o 

[0 0 7 3] aS««lt* f ffl*Lfc-f-^(ii : 2 iie^J — 

2 ? n 7 ? ^^fT)^ ? tB^ L 1 / 2 5tJS ^n 7 H 

■9 — ;£co-fc 7b- ! J't7^7y77 , -7n7 "/UfSit 

[0 0 7 4] fiffin y * • ;v-rEIR(c*5V^T(±, IE 
^7>tH t«*»o«*S:4*LTv^ 
£o »*ffilfl»l&TOoai*«:l/2»«Lfc«*i:aS 
««l«* f fflS Lfcl/2»H^07^i: coffiffiJtlSlifi 1 

*E»J»H««<!0ffi*i± 1 / 2 frm ? n 7 * i:n)0! Lfc 
iO^^ 0 l/2*H^n-y^URI*8L^:Sffift!J»l& 
tRS^ffi** 1/25WBS2 4 3i:i:otHt»*l/ 
2KjMBU Ei*URtttt*OjWSffl2j*2 : 1 dfeWI — 
■9ME*«^ *o 2 : iifcyiJ-mw«*»"C(±5: 
w*UR*ttt«^j^JBm»*ttoT, flf EZ1 CO -t 7 h . »J 
•t 7 F • 7 '] 7 7° • 7D7 ^ffl**£2i;:fRj#LT, 

[0 0 7 5] [113 co«j£co#g$:(i, JtKJE^fcft] < , 

mnizlllty&tfZt&X'&Z&tz&Zo H14*i, [HI 

3 0«0^^fAf ht?*>* 0 

[0 0 7 6] A;fif-*l±l&«»iaft2 3 1 , 2 3 2, 
2 3 3St> ? 2 3 4 0— ^OJB^-tlttftSn, l/2»m 
iruy ^«i»»a«ia»2 3 1 , 2 3 2 , 2 3 3 , Rtf 

2 3 40^-^AM^cM^i, MMftDlB 
2 3 1 Otb^^-tr 7h'J-t7F-7'j77''7n77' 

2 3 5C0-t7hST- (S) fSI&rSff HIS& 2 

3 2 coaj^^R-tr 7 F • 'J -t 7 I s • 7 'J 7 7 e • 7 o 7 7' 
2 3 5^^7h^ (R) Kf^fSIUK 
2 3 3 CQffiy^H: 7^H7f •7 l j77 , -7n77* 
2 3 5 aM7 MK^flM&Sft, RfftamBIS&2 3 4 
cOffiy^fg-fc 7 h • U -fc y h • 7'J 77° - 70 7 7'2 3 
5 aOH7 h»?-lCttft$it4o ttoT, -fey h • U 
-t7 h • 7'j77'- 7n 7 7'2 3 5 coasted 1 4 CO 

l~R S-FF 2 3 5(7)ffiy^J CO J: 0 Ufc4 0 HP*, r*- 
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^ CO A , C , E, • •^7F''J-t7h'7'j77'- 

7U77°2 3 5 \z%^i\ho PJ#U, t7h-'J"b7 
h7 , )7y-7U77°2 3 5 aCOffiytHi. EI 1 4 CO 
TRS-FF235 aCOffiy^J CO J: 7 {Z y f-^B, 
D , F , • • 7^--tr 7h« V-t7h-7'j77°-7n77° 
2 3 5 aCftt§^o Z^i^Sr, 2 : 1 ife^J-fi^J^ 
J&SBUiS^T, H 1 4 CO 1 J . r s5 2 J C0$p<S^ 

7^1/2 colHrS&co * n 7 * t$SC u * >f 3 > ^ 
70 LTlWlfnfcfciitf, Si 4 co [2 : 

m^}J OJ^U, 7CC0r'-^tz^7£-e^4o 
[0 0 7 7] 3iM^St$«^ScoHoejiBS 
(i JoV^T-r- ^tl/2 * n 7 ? (OS&WQF L < & 

[0 0 7 8] 01 5ti> f-^l/2M^7^ 

T\ 115 ( >f ) lil/2*B^n7^ ri ? *f - * <t «Q a 
nrv^it^, HI 5 (n) [il/2&S^07^A ? f 

20 - * <t 13 itA-ev^it^coEi 1 3 (nnfommz^-tm 

~C<&> Z> o 

[0 0 7 9] l/2&)3^n7^«lt^l > «^ -T 

(OW-efeWZtiZo ^co-f-?B(±, M-r-^BcoFlO 

^ >n*l/2^S^D7 ?7& ? "H" 
fg-r-^BOSgco^ >f < >^TMS1f£ft£o ^CCOt-'-^ 

JO oio^co-r-^A, C, E, • • • # ? f£# Sii4WFl«(± 
l/2^H^n-y^oai£j^fi«ta<5:l3, ttfco*5§ 
co-r-^B, D, F, • • • * J f!g«FSiiS^BIt±l/2 
^Ji^ny ^coil^5^/-i(tft< 44»"C-fe7 h • U-fey 
F.7 ) j77 4 -7n77'2 3 5 (Z»jBSii4 0 
HI 4coi n \zm$ Zi-L&Zt$:m7£Lr^&<Dr\ 
2 : 1 3fc?iJ-Ii:?iJ^^T-7CC0^~ ^ ii«7Cl-&B#Uf£ 

[0 0 8 0] l/2^JS^n7^^iiAT^^ii 
^tiii, 01 ScoftTti^-tJ: o t:c, ^toiJ^f 
40 -9 A, C, E, • ■ • *<ft&3ft«l$mU;**tttt S 

4^, O^koisSOT'-^B, D, F, • • -t!i ? 1/2 

7h7'j77'- 7D77'2 3 5 (I»iB$il*o 

(±, Hi 4 co <£ ^ tcfil^FSii* Z fc S:SSLtv^<7) 

[0 0 8 1 ] 116(1, *»W^»iaofEJfeOB)»-C* 
IHC^^T, 1 1 (if - ^m*^T% 7 'J 7 ■/ 
50 •7n77 , lll^fitt^o 1 5 ti? n 7 >?<r>m®L 
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»** 1/2 i/2»m*v 

1/2#JH»1 5 1 ^iitv^o 2 3 ait 1 : 2jtyiJ 

2 3 2 a, 2 3 3 aS^2 3 4 a, b • 'J-t7 
b • 7 1 J77°- 7D77'2 3 5RO f 2 3 5 a, [3<7>S2£ 
0SS2 3 6 , 2 3 6 a, 2 3 6 b, 2 3 6 cifit^ 
£o 2 4<±ffiffin-y* . /u-7THttt\ ffi«JtR»2 4 
1 , mSSUWIfeStf 2 4 2 , 1 /2 2 4 3 £ffi;L 
tv^ 0 fiC2 5(i2 : l^J-jt9!iaE»«"e*4o 10 

[0 0 8 2] 0 1 6 O»*0>1«F!fc(i, !fe31»Eg& 2 3 1 
aOmtl*il^[oIS&2 3 6 S:giLTtti»0R2 3 2 
a^AM^-CML »3fftl§Itt2 3 2 a<7>ffi:ft£il 
S05S2 3 6 a Srgft LT»a«IIItt2 3 1 a^)AM 
^KftfeU »3»0I&2 3 3 aOm^«ril5SIHS&2 3 
6b«SALtttl«iB2 3 4 aOA^CM 
U |feaflHi!K2 3 4 a<7)£B*£jIJ£[i]S§2 3 6 c 
SLTffeSft0S&2 3 3 aOX**Fi:ft»t4jfti:* 

[0 0 8 3] HI 7(2, HI 1 6<7)*:v>^K^^H^/'iS^)5t 
<0ftf^SrRWi"4ia"C** 0 1/2*®? 0 7 9 <n 

( 1 ) <&R*PHfir-CH\ §&3«[HF&2 3 1 aom^ (a) 
h%^m%m^2 3 2 aOffi* (b) It ** L " -C*4 0 1 
/2 5WB*ny$r*> (i) oRfBHTeii, f&3fftlUK2 

3 1 a Oft* (a) ^ffi*«i-f-^A-C*»), I&SflfEI 
K2 3 2 a Oft* (b) 1*7*-* AOSKt* , 35* 
0{£2 3 6 aOffi* (c) It 1 / 2 #M 9 n 7 * O 

(1) OI*BHBf-COM»BI»2 3 2 aOB* (b) ^ 

il5£0K2 3 6com^J (d) (il/2OT^U7^<7) 

( i ) <nnim^<nwmfflm 231a com* ( a ) a* 

affiLrt: "H" frbr*-? AORteUSE 

;b£ 0 l/2#JB*n7*co (3) OUHftli, I^S 
HHIIB&2 3 1 aOtB* (a) lif-^Bt "H" ~C*£ 
l/2»I^ny^tlKiB2 3 6 a^a* ( c ) t 

m^mmx-dk t^x?*-* Atr~*B m^mm t & 

*K »aHtl!f&2 3 2 aOffij] (b) lif-^BOJie 
fc "H" 1 /2 5tJS?n 7 ? ^S5£[g]K2 3 6<0 

IB* (d) t o»a»t?»4 or f-^A^RKif- 40 
*BOR|£<7)gfe31«£££ 0 fit, (a) UjsttSr' 

K2 3 6~CiiJ£, KteStLT (d) Cin, (b) \zte 
It^f- * A(OEfii:f- ^B<7)RK<7)il«^l®@ 
K2 3 6 atll, S$z;£ftT (c) U3Rft* c ^Of£ 
OWB*"CtWli:J:-9JC (a) »S (d) OflSSrlfcff 

(a) TiM (d) liil 7 [Ztt^ t n Ciio 
Cl<7)|*U (a) <h (b) rt\ -g-ft-Tft, -t7h'J-t7 
b • 7 U ■ 7077^2 3 50^7 b S 1 ?* t'J-by b 
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